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[Title of the Invention] METHOD FOR PRODUCING LIQUID

CRYSTAL DISPLAY APPARATUS

[Abstract]

[Object] In a method for producing liquid crystal display

apparatus by a drop injecting process, the prevention of air

bubble in a liquid crystal cell after filling and sealing

liquid crystal without the extension of retention time under

vacuum while joining a color filter plate and an opposed

plate

.

[Solving Means] In order to produce liquid crystal display

apparatus by a drop injecting process, a color filter plate

is heated in a whole body to prevent the gas generation.

After that, liquid crystal is dropped onto one more selected

from color filter plate or opposed plate in a predetermined

amount and sealed by joining the color filter plate and the

opposed plate under a reduced pressure to form a liquid

crystal cell and inject liquid crystal coincidently

[Claims]

[Claim 1] A method for producing a liquid crystal

display apparatus by a drop injecting process, which

prevents the gas generation within a liquid crystal cell

after filling and sealing liquid crystal, by following

steps: (1) installing a color filter plate wholly within a

thermostat to heat at a predetermined temperature; (2)
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retaining at the temperature for a predetermined time and

leaving at a room temperature, in which for the temperature,

the minimum value is 120°C / the maximum value is 250°C and

for the time interval, the minimum value is 6 hours and the

maximum value is 12 hours; (3) dropping liquid crystal onto

one more selected from color filter plate or opposed plate

in a small amount; (4) joining the color filter plate and

the opposed plate under a reduced pressure; and (5)

coincidently forming a liquid crystal cell and injecting

liquid crystal.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention]

The present invention relates to a method for producing

liquid crystal display apparatus by a drop injecting process.

[0002]

[Description of the Related Art]

Recently, it becomes a trend to enable color display by

installing a color filter in a liquid crystal display

apparatus, since PC, word processor or the like are

functionally varied.
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[0003]

In a conventional liquid crystal display apparatus, the

color filter is formed onto a plate and covered on the whole

surface with a protection membrane. Then, a transparent

electrode is made across the protection membrane and an

insulation membrane covering both the whole surface of the

transparent electrode and the protection membrane is formed

so as to make a color filter plate.

[0004]

Above all, in the liquid crystal display apparatus

using this color filter plate, a transparent electrode and

an insulation membrane are laminated in a serial order to

make an opposed plate.

[0005]

Then, the opposed plate and the color filter plate as

described above are made to form an orientation controlling

membrane respectively, arranged in an opposite direction by

inserting a spacer and joined with sealing material to make

a liquid crystal cell. Then, the liquid crystal display

apparatus is made completely after injecting liquid crystal

into the liquid crystal cell.

[0006]

[Problems to be Solved by the Invention]

However, in the liquid crystal display apparatus

equipping a color filter plate, the color filter and the
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protection membrane are liable to generate gas, because

liquid crystal is injected under a reduced pressure and then,

the controlling membrane is heated while stabilizing an

orientation. In practice, when gas is generated from the

color filter and the protection membrane, air bubble can

appear within a liquid crystal cell after sealing liquid

crystal. This is very problematic to make a proper apparatus

for liquid crystal display.

[0007]

In order to settle the problem, the process for

preventing air bubble after filling and sealing liquid

crystal is disclosed that the liquid crystal cell is

retained under a reduced pressure and heat for a long time,

before injecting liquid crystal into the cell.

[0008]

Unfortunately, this process is inappropriate when

liquid crystal is prepared, by the drop injecting method.

That is to say, in the drop injecting method, the liquid

crystal is dropped onto one more selected from color filter

plate or opposed plate in a small amount and then, both the

plates are joined under a reduced pressure to form a liquid

crystal cell and seal the liquid crystal at a time.

[0009]

Therefore in the drop injecting method, the advantage

that liquid crystal is sealed in both the plates for a short
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time is reduced by half, because the liquid crystal cell is

stored for a long time under a reduced pressure and heat

before injecting liquid crystal as described above.

[0010]

In order to settle above-mentioned disadvantages, the

present invention provides a method for producing liquid

crystal display apparatus by a drop injecting process, in

which the gas generation is prevented within a liquid

crystal cell after filling and sealing liquid crystal

without the extension of retention period under vacuum while

joining a color filter plate and an opposed plate.

[0011]

[Means for Solving the Problems]

The method for producing a liquid crystal display

apparatus of the present invention has a feature to prevent

the gas. generation within a liquid crystal cell after

filling and sealing liquid crystal, by the process

comprising: (1) installing a color filter plate within a

thermostat to heat at a predetermined temperature; (2)

retaining at the temperature for a predetermined time; and

then (3) placing at a room temperature.

[0012]

In a preferred embodiment of the present invention, the

time period necessary to prevent air bubble within a liquid

crystal cell after sealing liquid crystal in a color filter
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plate, can be reduced properly and the retention period

under vacuum can be proceeded under a common condition

without extension while joining a color filter plate and an

opposed plate so as to prevent air bubble appearing in a

liquid crystal cell after sealing liquid crystal efficiently.

[0013]

[Operation]

As described in Claim 1, the method for producing a

liquid crystal display apparatus of the present invention

has a feature to prevent the gas generation within a liquid

crystal cell after filling and sealing liquid crystal by a

drop injecting process, as follows: (1) installing a color

filter plate within a thermostat to heat at a predetermined

temperature; (2) retaining at the temperature for a

predetermined time, in which for the temperature, the

minimum value is 120°C, the maximum value is 250°C and for

the time interval, the minimum value is 6 hours and the

maximum value is 12 hours; (3) after that, placing at a room

temperature; then, (4) dropping liquid crystal onto one more

selected from color filter plate or opposed plate in a small

amount; (5) joining the color filter plate and the opposed

plate under a reduced pressure; and (5) coincidently forming

a liquid crystal cell and injecting liquid crystal.

[0014]

In the present embodiment of the invention, in order to
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prevent air bubble, a color filter plate is installed wholly

in a thermostat and heated at a predetermined temperature;

stored at the temperature for a predetermined time; and then,

placing open at a room temperature. Indeed, the time period

of process can be reduced since the maximum level of

temperature for heating can be set to the thermo-resistant

level of color filter plate. In addition, the liquid crystal

display apparatus can be produced by common drop injecting

process without the extension of retention time while

preparing a liquid crystal cell. Besides, air bubble

appearing in a liquid crystal cell after sealing liquid

crystal can be prevented efficiently as illustrated above.

[0015]

The present invention will be described more clearly

with reference to each process as follows.

[Embodiments]

In the method for producing a liquid crystal display

apparatus, a color filter plate is made in Process 1.

[0016]

In Process 2, a color filter plate is installed in a

thermostat such as clean oven wholly; heated at a

predetermined temperature; and retained for a predetermined

time, so as to remove gas contained in the color filter.

[0017]

The apparatus that installs a color filter plate in a
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whole body within a thermostat; heats at a predetermined

temperature; retains at the temperature for a predetermined

time; (3) after that, placing open at a room temperature, in

order to prevent air bubble generated within a liquid

crystal cell after sealing liquid crystal in a color filter,

will be described in detail. The color filter plate is

installed on a plate holder present in the inside of

thermostat; heated with a heater to a predetermined

temperature; retained for a predetermined time; and then

stored open at a room temperature.

[0018]

In detail, the temperature for heating can be adjusted

properly in the above-mentioned process. For the color

filter made of polyester system resin and the color filter

plate having a protection membrane made of acrylate system

resin, the temperature is in the range of 150 ~ 180°C and

the retention period is in the range of 6 - 12 hours. In

these ranges, air bubble generated within a liquid crystal

cell can be prevented after filling and sealing liquid

crystal of the color filter and the protection membrane.

[0019]

In Process 3, an orientation controlling membrane is

formed onto the color filer plate prepared in Process 2 and

coated with sealing material; and then, liquid crystal is

dropped onto a cell coated with the sealing material in a
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predetermined amount

.

[0020]

Furthermore in Process 4, a transparent electrode and

an insulation membrane are formed onto the plate surface to

make an opposed plate.

[0021]

In Process 5, an orientation controlling membrane is

formed onto the opposed plate. The color filter plate and

the opposed plate made above are utilized in Process 6. In

detail, spacers are scattered onto the opposed plate and

liquid crystal is dropped onto the color filter plate. Then,

both the plates are overlapped under a reduced pressure and

placed open in the air; and solidified with sealing material

to manufacture the liquid crystal display apparatus.

[0021]

In the present embodiment of the invention, since the

color filter plate is first heated in a whole body in

Process 2, air bubble appearing in a liquid crystal cell is

unnecessary to be concerned in the next process after

sealing liquid crystal. Accordingly in Process 6, air bubble

generated to form a liquid crystal cell can be prevented

only by conventional drop injecting method, without the

extension of retention time under vacuum.

[0023]

Further in the present embodiment of the invention, the
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color filter plate is heated after forming an insulation

membrane, but can be heated before forming an insulation

membrane or after forming an orientation controlling

membrane

.

[0024]

Moreover in the present embodiment of the invention,

sealing material is coated onto the side of color filter

plate and also liquid crystal is dropped on this side, but

this process can be accomplished onto the side of opposed

plate with the same effect.

[0025]

[Effect of the invention]

As described above, the present invention provides a

method for producing liquid crystal display apparatus by a

drop injecting process, which prevents air bubble in a

liquid crystal cell after filling and sealing liquid crystal

without the extension of retention time under vacuum while

joining a color filter plate and an opposed plate, by

heating the color filer plate previously in a whole body.

[0026]

In addition, since the color filter plate is heated in

a whole body, the maximum level of temperature can be set to

the thermo-resistant level of color filter plat and the time

period of process can be reduced, compared with those of

conventional method that treats heat after joining a color
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filter plate and an opposed plate.



«pBB2001-66615
(P 2 0 0 1 -6 6 6 1 5 A)

(43)&BBB ¥/£l3^ 3 £160(2001.3. 16)

(51) Int. CI. mSSm FI f-7>K (##)
G02F 1/1341 G02F 1/1341

1/1333 500 1/1333 500

mmms m »#®<oai ol (±3H)

(21)Wgi#<§ ^2MO-234458( P 2000 -234458) C70WHA 000005821

(62)»fJ©S^ #SS¥9-336210<D«-fJ

(22)ttJPH ¥fiE9^12H 8 0(1997. 12. 8) *iEi?miim**pw ioo6#%

(72)58 B# §»3

(72)18

*Bsn«iftfc*nK ioo6S«fi f£T«B

(74)ftSIA 100097445

#m± mm sat W2«

(54) ftaS^SBOSIi&^S

(57) n»]
nun ^ttfc**»jia^ttB©8Bfi*ffiK6v^

g-fe ;U<0&f& fcasax fc ^(S)fl#lc Vr o .



1

%££WftJ-r£ fc *6 fc* 5-7 -r ;u£Sfi*(*^1lS<f

rtKKBLmSOSaB«clin!»U «&fct9EBSrciJr£

0«FP4HS»-rsiH0, WEJBfl[OTH»Vl 2 0XTC±

»x 2mmr\ *o»K:iirafc:HttL, ££fc*o»fc

fcm£MC>$B
B
B£STLT, SffTT^7-7^;l/^l

£ ttfi&K fc £B£ 5 €rtfT®BBa -t:>l(DB& fc«SffiA

[000 1]

[»flHOJH-rsa«»B3 *«Wti, «T££cfc£7gB
B
B

[000 2]

[0 0 0 3] H8M*«*«^««J±, gffi<D±fc#5

LTaw«s^jea*tu sms®£iB£ftBite«

[0 0 0 4] coiJ7-7^;^lMt«Bm
SB*** St\ &E(caiW«&fc|g«Hfc^JS^»l^

[0 0 0 5] co»lSiSfii:±f2<0<fc5t««*tifeA

as^SBfc&^o
[0006]

>*SK***3ftS^gBfcfc^T fc* , «ffifcft

A

«OlPft«fflft2fcJ;0, *7-7-f;l/*te<fctffiHK

wm/p$ii7>imaE.T6ts Bfi*8ALfc»<oBa-tr

[0 0 0 7] tofcfc «S-b;l/t«ES*ttAt*t9

[0 0 0 8] L*L*tf&tO#&tt< BTttTiM*

2 ) HrBB2 0 0 1-66 6 1 5

2

Rtt3Rfc*fl#4ffijtM&3 0 r4fcS»Ti£U:,

-7 ;l/*S*fc»fi«fi©'>4 < fc fc if5 Sfr-*fc

•fe;WL fc*S<ot*A fc fcHBSfcfif 5

.

« fc V* 3 »Tffi<DWj&*flia 5 o

[0 0 10] *SHBtt±EHHA*IBaL, BTSfcJ:

10 *BAX3&B0>Hii££fc&^T, ±i7-7<<)V$m

« fcttfiSffi fc OB£ 0&t>ttOM&0&#m%m§ft

c ?**BAS^B®a&#&ft

[0 0 1 1]

sat^m, »s«rSAu/s:a<D«a-fe;i/rt(c«5tt«st

BWrtfcl«U}r£0£ttfc2iaftU 2 5fc±Ei&£-e

fc*r^o

[0 0 1 2] co*«Wfc<fc5fc, #^-7>r;l/£g&

^8Ba-t;l/^igt-^^om^^^^:Sg*r^cl fc&

<^3Rfc|si^fct^cifc^Tt, LfrfcttAfcSAL

fciioBJit/i^tettjHao^swo-rsc
So

[0 0 13]

30 mwvzmo&Mi mstm i eb0Sa**sb4)b
JSSffitt. «Tifc*cJ:S«S*S«BOB3S»i56fc:*v^

Ts B̂B^tALfdS^?g0
e
9^;l/^(c4D^i>m^O^

*»«*ft»k*v-7 -f gffiJUfMHEBBrtfc

KB LjJrJgOiftKfcM&U 5 e>fc^HBfiSTBrSoWF

H««p-rsiB(o. ±EB*DTHtttf 1 2ovT±mm
#2 5 QXX\ ±EffmoTIHBtf6Kn?±RB# l

tOfcfcBBfclBttU *©Bfc*5-7-f

40 fifc^ftSO^T^B
e
e^;l/(DJB^fc^0

B
aftAfc^^^

[ooi4] comment, Ba«»ALftBoK

50 T^^OBAS^BB^ftscfctf-eirs. Sfc, ±



3

[0015] en\ ^mnconmmmic-D^xmmt

[0 0 l 6] »2©IfiTtt, £<0;*7^-7^;l/£g;K

[0 0 17] ^^-7>r;l/^offiBQa^ALfc^o?SpeB

iSrrsKS*Rwr5o *^-7^;i/£g&s\ ssn

[0 0 18] fcfc, ±Kfc*5^Ttt. tfUxxfvWRat

&18 0\:*:U ^-<0R1#«fPJ«:6»H^& l 2BHH*:

T* c ^-7 -r ;b* fc<fc tffiMR®«a*t*A L

[0 0 19] »3 0IST*tt, £2©Ig*«fUfc*7

C0 0 2 0]-*, WlPlStROWTtt, £4 <DXgT\

3 ) HfBH 2 0 0 1 - 6 6 6 1 5

4

[00 2 1 ] f LT, » 5 0181*14* WlRlSffitCffiipJ

«RfcX^-**«pfSL, *ilo^<*nfc*5--7-f

[0 0 2 2] coftnoSMOKAS^ttBoaiifi^tt
K20X8?A7-7^;l/^stK«£g^i;

[0 0 2 3] 443, C10*(||0»J|T«4, *5-7-f/I/

[0 0 2 4] SfcCOftSSOJBftTtt. S/-;I/#OWS

[0 0 2 5]

U *7-7>r;l/*S««rfee^i:i6*tt:T*liDi*!
!S

"TSCfctcfctK *^-7^;l/£S&£#ft@l&^0&

c we* «•

[0 0 2 6] *7-74)lZ9&Z&#Vlxm\s
30 TV£fc** lra»iiafio±K^*5-7-r;i/^SfiOiB


